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O`] log-\ae]fkagfYd akgdYlagf gpa\Ylagf g^ kada[gf ak [gfka\]j]\ ^gj klj]kk \]h]f\]fl j]Y[lagf Yf\ \a!mkagf
[g]$[a]flk. O`] af#m]f[] g^ km[` hYjYe]l]jk ak afn]kla_Yl]\ fme]ja[Yddq Yf\ Ykqehlgla[Yddq af l`] Zaj\(k Z]Yc
hjgZd]e Yf\ ^gj [mjn]\ _]ge]lja]k Yjakaf_ af l`] gpa\Ylagf g^ [qdaf\ja[Yd Yf\ kh`]ja[Yd kljm[lmj]k. Ef l`] Zaj\(k
Z]Yc hjgZd]e, l`] daeal g^ dYj_] Y[lanYlagf ngdme] ak \]k[jaZ]\ ^gj Y klj]kk \]h]f\]fl j]Y[lagf [g]$[a]fl,
addmkljYlaf_ l`] ka_fa"[Yfl _jgol` j]lYj\Ylagf g^ l`] kada[gf/kada[gf gpa\] afl]j^Y[] Yf\ j]\m[]\ klj]kk]k af l`]
kada[gf gpa\]. Jgn]d `a_` gj\]j fgfdaf]Yj ]ngdmlagf lqh] L@Ak Yj] \]jan]\ Yf\ afn]kla_Yl]\ mkaf_ Ykqehlgla[
Yf\ fme]ja[Yd l][`faim]k.
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O`] dg[Yd gpa\Ylagf g^ kada[gf )HK?KN* ak Y o]dd-klm\a]\ hjg[]kk )"jkl j]hgjl]\ Zq =hh]dk ]l Yd. T4U* af o`a[`
gpa\] ak k]d][lan]dq _jgof gf hYjl g^ Y kada[gf oY^]j \mjaf_ l`] ^YZja[Ylagf g^ Yf afl]_jYl]\ [aj[mal. O`ak k]d][lan]
gpa\Ylagf ak Y[`a]n]\ Zq eYkcaf_ l`] hYjlk g^ l`] kada[gf kmj^Y[] o`]j] \]na[]k oadd Z] ^gje]\ oal` kada[gf falja\].
Cjgol` g^ gpa\] )cfgof Yk l`] "]d\ gpa\]* l`]f g[[mjk Zq l`] l`]jeYd gpa\Ylagf g^ l`] mfeYkc]\ kada[gf, l`]
falja\] Z]af_ aeh]jnagmk lg gpa\Yfl. >]^gj] l`] \]hgkalagf g^ l`] falja\] eYkc, Y l`af gpa\] )cfgof Yk l`] hY\
gpa\]* ak _jgof gf l`] kada[gf af gj\]j lg j]\m[] l`] klj]kk]k l`Yl j]kmdl ^jge, af hYjla[mdYj, l`] \a!]j]fl l`]jeYd
]phYfkagf [g]$[a]flk g^ l`] kada[gf Yf\ l`] falja\]. Naf[] gpa\Yfl ak YZd] lg \a!mk] dYl]jYddq mf\]j l`] eYkc
l`jgm_` l`] hY\ gpa\], l`] j]kmdlaf_ gpa\] `Yk Y [`YjY[l]jakla[ k`Yh] cfgof Yk Y XZaj\(k Z]Yc(. =f Ydl]jfYlan]
akgdYlagf l][`faim] lg HK?KN ak lj]f[` akgdYlagf, hYjla[mdYjdq ^gj kmZ-0.5+e \]na[]k. D]j] Y lj]f[` ak ]l[`]\
aflg l`] kada[gf kmZkljYl] Yf\ kmZk]im]fldq gpa\ak]\ Yf\ l`]f "dd]\ oal` gpa\] T36, 6U.
Dgo]n]j, klj]kk ]!][lk af kada[gf gpa\Ylagf `Yn] Z]]f kmkh][l]\ kaf[] IYj[mk Yf\ N`]f_ T25U gZk]jn]\ gpa\Y-
lagf jYl] j]lYj\Ylagf Yjgmf\ [gfn]p Yf\ [gf[Yn] [gjf]jk g^ kada[gf lj]f[`]k. O`]k] ]!][lk o]j] [dYja"]\ l`jgm_`
]ph]jae]fl Zq GYg ]l Yd. T16, 17U af o`a[` l`] gpa\Ylagf g^ [gf[Yn] Yf\ [gfn]p [qdaf\ja[Yd kljm[lmj]k o]j]
e]Ykmj]\. O`] imYfla"]\ klj]kk ]!][lk o]j] af[gjhgjYl]\ aflg l`] gpa\Ylagf eg\]d l`jgm_` klj]kk-\]h]f\]fl
hYjYe]l]jk, l`] c]q gf]k Z]af_ l`] kada[gf/gpa\] kmj^Y[] j]Y[lagf jYl] %S@, l`] gpa\Yfl \a!mkanalq af l`] gpa\] %>@,
l`] ]imadaZjame gpa\Yfl [gf[]fljYlagf %L"@ Yf\ l`] gpa\] nak[gkalq %+@. O`]k] o]j] gja_afYddq km__]kl]\ Zq GYg ]l
Yd. T17U ^gj l`] [qdaf\ja[Yd _]ge]lja]k Yf\ kmZk]im]fldq mk]\ Zq gl`]j Yml`gjk )^gj ]pYehd], T34, 39, 40U* af eg\-
]ddaf_ HK?KN Yf\ lj]f[` gpa\Ylagf. M][]fl Yhhda[Ylagfk af[dm\] l`] gpa\Ylagf g^ kada[gf fYfgkljm[lmj]k, km[`
Yk Na fYfgoaj]k )NaJR*, Na fYfg[jqklYdk Yf\ Na fYfglj]f[`]k T7, 33, 28, 19U. Nlj]kk ]!][lk Yf\ mf\]jklYf\af_
j]lYj\]\ gpa\Ylagf jYl]k Yj] fgo ]n]f egj] hj]kkaf_ Yk \ae]fkagfk Yj] kmZklYflaYddq keYdd]j T1, 12, 13, 23, 14, 15U.
Ef l`ak ogjc, o] hjghgk] lg afn]kla_Yl] l`] ]!][l g^ klj]kk-\]h]f\]fl hYjYe]l]jk gf l`] `a_`]j-\ae]fkagfYd
_]f]jYdakYlagf g^ l`] [dYkka[Yd @]Yd-Cjgn] eg\]d ^gj kada[gf gpa\Ylagf T9U af Zgl` [qdaf\ja[Yd kljm[lmj]k Yf\ l`]
HK?KN hjg[]kk. =ll]flagf oadd Z] ^g[mk]\ mhgf l`] ]!][l g^ l`] klj]kk-\]h]f\]fl j]Y[lagf [g]$[a]fl, o`a[`
oadd Z] lYc]f lg \]h]f\ mhgf l`] fgjeYd klj]kk Y[laf_ gf l`] Na/NaK' afl]j^Y[]. O`ak \]h]f\]f[] ak lYc]f af
l`] ^gje
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af Y[[gj\Yf[] oal` T40, 34, 32U. D]j], %S% ak l`] klj]kk ^j]] nYdm] g^ %S@, S ak >gdlreYf(k [gfklYfl, G ak l]eh]jYlmj],
H; Z]af_ l`] kg-[Ydd]\ Xj]Y[lagf bmeh gj Y[lanYlagf ngdme]( Yf\ %.<< ak l`] fgjeYd klj]kk ]p]jl]\ gf l`] gpa\]
Zq l`] kada[gf Yl l`] kada[gf/gpa\] afl]j^Y[]. Ef l`] gja_afYd ogjc g^ T17U, H; < 25&;
( ak lYc]f Yk l`] \a!]j]f[]
Z]lo]]f l`] egd][mdYj ngdme] g^ NaK' Yf\ Ylgea[ ngdme] g^ Na, kg l`Yl l`] hjg\m[l H;.<< _an]k l`] Y\\alagfYd
ogjc [Yjja]\ gml Zq l`] ]phYf\af_ f]o gpa\] Yf\ ak Y\\]\ lg l`] Y[lanYlagf ]f]j_q. Ef T34U, `Yd^ l`] nYdm]
H; < 1245&;
( ak lYc]f, l`] Yml`gjk Yj_maf_ l`Yl gfdq gf] Zja\_af_ gpq_]f Ylge ak hdY[]\ Z]lo]]f ]Y[` Zjgc]f
Na-Na Zgf\.
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GYg ]l Yd. T17U Ydkg j]^]j lg ]Yjdq ogjc gf `a_`-hj]kkmj] ]!][lk )k]] T5U Yf\ T27U* lg km__]kl l`Yl l`] gpa-
\Yfl \a!mkanalq Yf\ ]imadaZjame [gf[]fljYlagf )a.]. gpa\Yfl kgdmZadalq* Yj] \][j]Yk]\ mf\]j `a_` hj]kkmj]. O`]
hjghgk]\ ]ehaja[Yd ^gjek Yj]
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o`]j] >% Yf\ L
"
% Yj] l`] klj]kk ^j]] nYdm]k, %V \]fgl]k l`] hj]kkmj] af l`] gpa\], H6 Yf\ H5 Yj] l`] \a!mkagf Yf\
kgdmZadalq Y[lanYlagf ngdme]k. O`] l]eh]jYlmj] \]h]f\]f[] g^ l`] kgdmZadalq [g]$[a]fl ak im]klagffYZd] )k]] T9U*
Yf\ `Yk Y o]Yc]j \]h]f\]f[] gf l`] gpa\] klj]kk l`Yf ]al`]j l`] j]Y[lagf gj \a!mkagf [g]$[a]flk. El ak Yj_m]\
af T34U l`Yl al k`gmd\ Z] lj]Yl]\ Yk [gfklYfl. El ak ogjl` j]eYjcaf_ l`Yl Ydd l`] Y[lanYlagf ngdme]k H;5 H65 H5 Yj]
mkmYddq lj]Yl]\ Yk "llaf_ hYjYe]l]jk Zq nYjagmk Yml`gjk Yf\ \]l]jeaf]\ ^jge ]ph]jae]flYd \YlY g^ l`] gpa\Ylagf
g^ [gf[Yn] Yf\ [gfn]p kada[gf kljm[lmj]k ]._. T39, 34U. O`] \a!mkagf Y[lanYlagf ngdme] H6 ak hYjla[mdYjdq \a$[mdl
lg gZlYaf Y [gfkakl]fl l]eh]jYlmj]-af\]h]f\]fl nYdm] ^jge ]ph]jae]flYd \YlY. Bgj l`ak j]Ykgf al oYk \ak[Yj\]\
af l`] gja_afYd ogjc g^ T17U, o`adkl af T34U Y [ml g! nYdm] ak afljg\m[]\ ^gj al. O`] fme]ja[Yd kaemdYlagfk g^ T39U
km__]kl al eYq af#m]f[] l`] gpa\Ylagf g^ [gf[Yn] [gjf]jk, Zml fgl [gfn]p [gjf]jk. = "jkl-hjaf[ahd]k klm\q ^gj
l`] nYjaYlagf g^ l`] K' \a!mkagf [g]$[a]fl Yl Y ea[jgk[gha[ d]n]d Yf\ alk j]lYj\Ylagf mf\]j hj]kkmj] ak _an]f
af T2U, o`a[` kmhhgjlk l`] mk] g^ l`] ^gje YZgn] af )1.2*. = kaeadYj afn]kla_Ylagf ^gj l`] j]Y[lagf [g]$[a]fl ak
_an]f af T3U. =k km[`, al k]]ek l`Yl l`] hjaf[ahd] g^ eY[jgk[gha[ ogjc Yhh]Yjk hdYmkaZd] af Yhhda[YZadalq lg l`]
j]Y[lagf gf Yf Ylgea[ k[Yd].
Ef j]_Yj\ lg l`] gpa\] nak[gkalq, T17U, N]a\d ]l Yd. T30U Yf\ T39U Ykkme] Y kaehd] ]phgf]flaYd hj]kkmj] \]h]f-
\]f[],
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o`]j] +% ak l`] klj]kk ^j]] nYdm] Yf\ %!B ak Yf ]ehaja[Yd hYjYe]l]j. Oqha[Yd nYdm]k ^gj l`]k] hYjYe]l]jk gn]j Y
jYf_] g^ l]eh]jYlmj]k Yj] _an]f af T17U. Ef T34U, al ak Yj_m]\ l`Yl l`] k`]Yj-klj]kk ak Y egj] aehgjlYfl ^Y[lgj
l`Yf hj]kkmj] af \]l]jeafaf_ l`] gpa\](k nak[gkalq. ?gfk]im]fldq l`] Yml`gjk Y\ghl Y ^mf[lagfYd ^gje ^gj k`]Yj-
klj]kk-\]h]f\]fl gpa\] nak[gkalq ZYk]\ gf Aqjaf_(k fgfdaf]Yj #go eg\]d )k]] Ydkg T32U*. Dgo]n]j, Yk j]eYjc]\
Zq Gaf_ T20U, Yf YfYdqkak g^ l`] j]d]nYfl eg\]dk k`gok l`Yl l`] Z]`Ynagmj lqha[Yddq \]h]f\k em[` egj] kljgf_dq
gf l`] gpa\Yfl ljYfkhgjl eg\]d l`Yf gf l`] #go eg\]d. Bmjl`]jegj], kaf[] dalld] ]ehaja[Yd ]na\]f[] ak YnYadYZd]
lg _ma\] l`] [`ga[] g^ [gfklalmlan] j]dYlagf ^gj l`] gpa\] )Ydl`gm_` T37, 38U Yf\ T32U `Yn] lja]\ lg Y\\j]kk l`ak
akkm]*, l`] Y\\]\ [gehd]palq afljg\m[]\ Zq Y klj]kk-\]h]f\]fl nak[gkalq ak mff][]kkYjq Yl l`ak klY_]. O`ak ak
^mjl`]j kmhhgjl]\ Zq T39U, o`g ^gmf\ l`Yl l`] nak[gkalq ^gje )1.3* `Y\ dalld] ]!][l gf l`] Ydl]jaf_ gpa\] l`a[cf]kk
Yl [gjf]jk.
Ef kmeeYjq, gmj eYaf ^g[mk oadd Z] gf l`] klj]kk-\]h]f\]fl j]Y[lagf Yf\ \a!mkagf [g]$[a]flk, l`]j] Z]af_
egj] []jlYaflq af j]_Yj\k lg l`]aj eg\]ddaf_ Yf\ h`qka[Yd ZYkak ^gj klj]kk nYjaYlagf. =dl`gm_` o] j]lYaf Y hj]kkmj]
\]h]f\]fl \a!mkagf [g]$[a]fl, o] gfdq imYfla^q alk ]!][lk af [qdaf\ja[Yd _]ge]lja]k, o`]j] al ak cfgof lg hdYq
Y jgd]. O`] gl`]j hYjYe]l]jk g^ kgdmZadalq Yf\ nak[gkalq oadd Z] lj]Yl]\ Yk [gfklYfl. El ak ogjl` ]phda[aldq klYlaf_
l`Yl l`] ]dYkla[ \]^gjeYlagf lae]-k[Yd] \mjaf_ f]o gpa\] [j]Ylagf ak ^Yj k`gjl]j l`Yf l`] kmZk]im]fl nak[gmk #go
\]^gjeYlagf Yf\ gpa\Yfl \a!mkagf. O`ak ak \m] lg l`] ^Ykl fYlmj] g^ l`] gpa\] j]Y[lagf Yf\ l`mk o] f]_d][l km[`
]dYkla[ ]!][lk. Oj]Yle]fl g^ l`] gpa\] Yk nak[g]dYkla[ )gj ]n]f ]dYkla[ Yl dgo]j l]eh]jYlmj]k* j]imaj]k kh][a^qaf_
l`] klj]kk ^gj f]o gpa\] ^gjeYlagf Yf\ oadd l`mk af[dm\] l`] f]_d][l]\ ]dYkla[ ]!][lk. Dgo]n]j, l`]k] egj]
[gehda[Yl]\ [gfklalmlan] eg\]dk oadd Z] hmjkm]\ ]dk]o`]j].
O`] eg\]d ]imYlagfk ^gj l`] log-\ae]fkagfYd HK?KN hjgZd]e Yj] \ak[mkk]\ af \]lYad af T21, 22U Yf\ ^gje
Y egnaf_ Zgmf\Yjq hjgZd]e. EehgjlYfl _gYdk g^ l`] eg\]ddaf_ Yj] lg \]l]jeaf] [gf\alagfk l`Yl eafaear] Zgl`
l`] dYl]jYd ]pl]fl g^ gpa\Ylagf )l`] d]f_l` g^ l`] Zaj\(k Z]Yc* Yf\ l`] gpa\Ylagf-af\m[]\ klj]kk]k. D]j] l`]f, o]
k`Ydd [gfka\]j l`] ]!][l g^ Y klj]kk-\]h]f\]fl j]Y[lagf [g]$[a]fl gf l`] \]n]dghe]fl g^ l`] egnaf_ Zgmf\Yja]k.
O`] eg\]d lYc]k l`] gpa\Yfl \a!mkagf lg Z] imYka-kl]Y\q, kaf[] l`] \a!mkagf lae]-k[Yd] ak ^Yj keYdd]j l`Yf l`Yl
Ykkg[aYl]\ oal` l`] egn]e]fl g^ l`] Na/NaK' afl]j^Y[] ^jge l`] j]Y[lagf. O`] gpa\] ak lj]Yl]\ Yk Y `a_`dq nak[gmk
af[gehj]kkaZd] J]olgfaYf #ma\, kYlak^qaf_ l`] kdgo #go ]imYlagfk oal` af]jlaY f]_d][l]\. O`] falja\] eYkc ak
lj]Yl]\ Yk Y da_`l hdYl] gj ]dYkla[Y, oal` Z]f\af_ ja_a\alq Zml f]_da_aZd] eYkk Yf\ kada[gf ak lj]Yl]\ Yk ja_a\ Yf\
aeh]jnagmk lg l`] gpa\Yfl. O`] j]d]nYfl _]ge]ljq ak addmkljYl]\ af Ba_. 1. = c]q Ykh][l g^ l`] hjg[]kk ak l`Yl
l`] gpa\] g[[mha]k # ( 2427 lae]k l`] ngdme] g^ kada[gf ^jge o`a[` al oYk ^gje]\. El ak l`ak ngdme] ]phYfkagf
o`a[` \jan]k l`] #go g^ l`] gpa\]. Bgddgoaf_ T21U Yf\ eg\a^qaf_ ^gj klj]kk-\]h]f\]fl hYjYe]l]jk, l`] j]kmdlaf_
fgf-\ae]fkagfYd eg\]d ^gj l`] gpa\Yfl [gf[]fljYlagf L)]5 ^5 Z* ak
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=dd d]f_l`k `Yn] Z]]f eY\] \ae]fkagfd]kk oal` l`] afalaYd hY\ gpa\] l`a[cf]kk J. D]j], 2 Yf\ ; Yj] l`] klj]Ye
^mf[lagf Yf\ =ajq klj]kk ^mf[lagf g^ l`] gpa\], oal` l`] dYll]j Z]af_ Y [gfn]fa]fl j]hj]k]flYlagf ^gj l`] af]jlaYd]kk
ege]flme ]imYlagf. O`] [gmhd]\ j]dYlagfk`ahk af )1.5* ^gddgo ^jge l`] [gfklalmlan] ]imYlagf g^ Y J]olgfaYf
nak[gmk #ma\ Yf\ j]lYaf]\ af l`ak ^gje ^gj Y \ae]fkagfd]kk nak[gkalq ^mf[lagf +@. Ef l`] [gfklYfl nak[gkalq
[Yk] +@ < 1, \][gmhdaf_ l`] ]imYlagfk _an]k jak] lg l`] Za`Yjegfa[ ]imYlagf ^gj Zgl` nYjaYZd]k. Ef )1.4* Yf\
)1.5*, ^ < !O)]5 Z* ak l`] gpa\]/kada[gf afl]j^Y[], ^ < Q)]5 Z* ak l`] gpa\]/_Yk afl]j^Y[] Yf\ ^ < ')]5 Z* ak l`]
gpa\]/falja\] afl]j^Y[]. =dd l`j]] afl]j^Y[]k emkl Z] \]l]jeaf]\ Yk hYjl g^ l`] kgdmlagf Yk \g]k l`] ^Yj-"]d\
^mf[lagf " )Z* af l`] =ajq klj]kk ^mf[lagf. O`] [gfklYflk @ Yf\ ? " Yj] l`] fgf-\ae]fkagfYd _Yk h`Yk] ljYfkhgjl
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9 VO%
9V/
<
9
9 VI
*
VO%
9
9 VI
*
1
)@%)V%*
9 VO%
9V/
++
5 !)# ! 1*
9 VO%
9V/
<
E
12
9
9 VI
%
VO(%
9( V[%
9 VI(
&
5 )2.21*
Yl VI < 0 VO% <
)@%)D%*
#
V/5 V[% <
9V[%
9 VI
< 05
9'V[%
9 VI'
<
D%
E
5 )2.22*
Yk VI * ++ VO% * 05 )2.23*
Yl V/ < 0 VO% < 05 )2.24*
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o`a[` _an]k l`] hj]\a[lagf g^ mfZgmf\]\ klj]kk]k gf l`] Na/NaK' afl]j^Y[].
O`] klj]kk-\]h]f\]fl [Yk] _an]k Y imYdalYlan]dq \a!]j]fl Z]`Ynagmj. R] `Yn] gf l`] Na/NaK' afl]j^Y[] X < M
l`Yl
.<< < .??)M* < 2KWK
%
1
K'
!
1
M'
&
5 )3.11*
Yf\ Y\ghlaf_ l`] ]phgf]flaYd \]h]f\]f[] )1.6*, l`]f )3.5* _an]k l`] Ykqehlgla[ Z]`Ynagmj
WM ' !
S%
#
]ph
%
2)# ! 1*!;
WM
M
&
Yk M * 04 )3.12*
O`ak aehda]k l`Yl l`] lae] ^gj [gehd]l] gpa\Ylagf ak fg dgf_]j Zgmf\]\ oal` afkl]Y\ l`] `qh]j-]phgf]flaYd
dYj_]-lae] Z]`Ynagmj g^ l`] ^gje
M ' N!.$7
'#!%!"!$"!&"
Yk Z * +5
,-
$72)6!3-/
9JHTQF /5 C]ge]ljq ^gj gpa\Ylagf g^ kada[gf [qdaf\]jk/kh`]j]k Yf\ [Ynala]k.
^gj kge] hgkalan] [gfklYfl <&, l`] Zmad\ mh g^ [gehj]kkan] klj]kk l`mk d]Y\af_ lg n]jq kdgo gpa\Ylagf Yl dYj_]
lae]k. Jme]ja[Yd kgdmlagf g^ )3.5*s)3.7* eYq Z] gZlYaf]\ mkaf_ l`] aehda[al IYldYZ kgdn]j g\]15a. Ldglk af Ba_mj]
5 addmkljYl] l`] Ydj]Y\q j]eYjc]\ imYdalYlan] \a!]j]f[] af Z]`Ynagmjk l`Yl Yj] gZlYaf]\ af l`] klj]kk af\]h]f\]fl
Yf\ \]h]f\]fl [Yk]k g^ l`] j]Y[lagf [g]$[a]fl. M]kmdlk ^gj l`] ]ngdmlagf g^ l`] jY\aa Yf\ l`]aj kh]]\ Yj] k`gof
af Ba_mj] 5 ^gj Y j]hj]k]flYlan] [Yk] M% < 10. Ldglk ^gj l`] klj]kk .??)M* Yf\ hj]kkmj] Yj] kaeadYj lg l`] WM Yf\
WK [mjn]k af 5)=2*. Bmjl`]j hdglk ^gj Y _j]Yl]j jYf_] g^ afalaYd jY\aa [Yf Z] ^gmf\ af T10U, o`a[` Yj] imYdalYlan]dq
kaeadYj. Ba_mj] 5 )>1* Yf\ )>2* imYfla^q l`] ]!][l g^ l`] j]Y[lagf [g]$[a]fl gf l`] gpa\] l`a[cf]kk Yl l`]
klj]kk-af\]h]f\]fl [gehd]l] gpa\Ylagf lae] Z" ^jge )3.10* Yf\ lae] lg kYlmjYlagf )YjZaljYjadq \]"f]\ lg Z] lae]
o`]f M < 10!(* ^gj \a!]j]fl afalaYd jY\aa.
El ak ogjl` j]eYjcaf_ l`Yl af l`] [Yk] g^ dYj_] afalaYd jY\aa, o] j][gn]j l`] @]Yd-Cjgn] kgdmlagf, l`] kmj^Y[]k
Z]af_ hdYfYj Yl d]Y\af_ gj\]j. O`] \]lYadk g^ l`] Ykqehlgla[k af l`ak [Yk] Yj] _an]f af =hh]f\ap >.
Bgj kh`]ja[Yd gpa\Ylagf, o] `Yn] l`] [gjj]khgf\af_ j]kmdlk
L <
@K'
)@S@MK)K ! M* + S@>@M' + @>@K'*
%
>@ + S@M ! S@
M'
X
&
5 )3.13*
\? <
%
# ! 1
#
&
@S@M
'K'
X' )@S@MK)K ! M* + S@>@M' + @>@K'*
5 )3.14*
# WM < !
@S@ K
'
@S@MK)K ! M* + S@>@M' + @>@K'
5 )3.15*
WK <
%
# ! 1
#
&
@S@ M
'
@S@MK)K ! M* + S@>@M' + @>@K'
5 )3.16*
oal`
K( + )# ! 1*M( < K(% + )# ! 1*M
(
%4
O`] klj]kk [gehgf]flk af l`] gpa\] Yj] fgo
.?? < 4 K
' WK
%
1
K(
!
1
X(
&
5 .$$ < .)) < 2K
' WK
%
1
X(
!
2
K(
&
5 V < !4
WK
K
5 )3.17*
Yf\ Y_Yaf kaf[] V 6 0 )\m] lg WK 8 0* l`] \a!mkagf [g]$[a]fl ogmd\ lYc] alk klj]kk ^j]] nYdm] >@ < 1.
Ef l`] klj]kk-af\]h]f\]fl j]Y[lagf [g]$[a]fl [Yk] o] `Yn]
M
S%
!
K
@)# ! 1*
+
1
2
M' +
K'
2)# ! 1*
< !
Z
#
+
M%
S%
!
K%
@)# ! 1*
+
1
2
M'% +
K'%
2)# ! 1*
5
,.
%10$72!3-/
9JHTQF 05 Kpa\Ylagf g^ Y kada[gf [qdaf\]j. )=1* Yf\ )=2* k`go fme]ja[Yd kgdmlagf ^gj l`] ]ngdmlagf g^ l`] jY\aa Yf\ l`]aj
kh]]\k )WK 8 05 WM 6 0* af l`] hYjla[mdYj [Yk] g^ afalaYd jY\aa M% < 105 K% < 11, gZlYaf]\ Zq kgdnaf_ )3.5*s)3.7* oal` IYldYZ
kgdn]j g\]15a )]jjgj lgd]jYf[]k =ZkOgd< 10!+, M]dOgd< 10!(*. LYjYe]l]j nYdm]k Yj] # < 24275 S% < 15 @ < 15 >@ < 1 oal`
!; < 0 af l`] klj]kk af\]h]f\]fl [Yk] Yf\ !; < 15 105 1005 1000 ^gj l`] klj]kk \]h]f\]fl [Yk]. )>1* Yf\ )>2* k`go l`] gpa\]
l`a[cf]kk Yl l`] klj]kk-af\]h]f\]fl [gehd]l] gpa\Ylagf lae] Z" Yf\ lae] lg kYlmjYlagf )o`]f M < 10!(* ^gj \a!]j]fl afalaYd
jY\aa M%.
oal` [gehd]l] gpa\Ylagf Yl "fal] lae] Z" _an]f Zq
Z"
#
<
M%
S%
+
1
2
M'% +
)K7 ! K%*
@)# ! 1*
+
)K'% ! K
'
7*
2)# ! 1*
5 K7 <
!
K(% + )# ! 1*M
(
%
" $
& 4
=k af l`] [qdaf\ja[Yd [Yk], klj]kk]k gf l`] Na/NaK' afl]j^Y[] Z][ge] mfZgmf\]\ Yk [gehd]l] gpa\Ylagf ak Yh-
hjgY[`]\.
Ef l`] klj]kk-\]h]f\]fl [Yk], l`] fgjeYd klj]kk gf l`] Na/NaK' Zgmf\Yjq ak
.<< < .??)M* < 4K
' WK
%
1
K(
!
1
M(
&
5
Yf\ o] `Yn] l`] Ykqehlgla[ Z]`Ynagmjk
.<< ' 4)# ! 1*
WM
M
5 V ' 4)# ! 1*
M' WM
)K(% + )# ! 1*M
(
%*
Yk M * 04
OYcaf_ l`] ]phgf]flaYd ^mf[lagfYd \]h]f\]f[] )1.6*, )3.15* _an]k
WM ' !
S%
#
]ph
%
4)# ! 1*!;
WM
M
&
Yk M * 0 )3.18*
,/
Yf\ l`] lae] ^gj [gehd]l] gpa\Ylagf ak fgo mfZgmf\]\ oal` l`] dYj_]-lae] Z]`Ynagmj
df M ' !<'N
A-)""!&#!& Yk Z * +5
^gj kge] hgkalan] [gfklYfl <'. El ak fgl]ogjl`q l`Yl l`] [gfljgddaf_ Ykqehlgla[ Z]`Ynagmj )3.18* ak kaeadYj lg
l`Yl af l`] [qdaf\ja[Yd [Yk] )3.12* \m] lg l`] kaeadYj \]h]f\]f[] g^ l`] daealaf_ Z]`Ynagmj g^ l`] fgjeYd klj]kk
gf l`] Na/NaK' afl]j^Y[] dg[Ylagf af Zgl` _]ge]lja]k.
O`] j]kmdlk ^gj gpa\Ylagf af`aZalagf g^ kada[gf af l`] klj]kk-\]h]f\]fl kh`]ja[Yd [Yk], Yj] af imYdalYlan] Y_j]]-
e]fl oal` ]ph]jae]flYddq gZk]jn]\ j]kmdlk g^ KcY\Y Yf\ HabaeY T26U, Yf\ eYq hjgna\] Yf ]phdYfYlagf g^ l`]
lqh]k g^ kada[gf lahk gZk]jn]\ ]ph]jae]flYddq Zq IYj[mk Yf\ N`]f_ T25U. O`]k] j]kmdlk km__]kl l`Yl Y klj]kk-
\]h]f\]fl j]Y[lagf [g]$[a]fl oadd Z] aehgjlYfl af j]_agfk g^ `a_` [mjnYlmj], hYjla[mdYjdq ^gj [gfn]p kljm[lmj]k,
oal` Y klj]kk-\]h]f\]fl \a!mkagf [g]$[a]fl Z]af_ d]kk kg a^ al `Yk Y hj]kkmj] \]h]f\]f[].
'#& 3>@>7CB 75I>G>9F
R] fgo [gfka\]j l`] gpa\Ylagf g^ kada[gf [Ynala]k, Yk ]pYehd]k g^ [gf[Yn] kljm[lmj]k. =_Yaf, o] \]fgl] l`]
Na/NaK' afl]j^Y[] Zq X < M)Z* Yf\ l`] NaK'7PJY afl]j^Y[] Zq X < K)Z* oal` afalaYd nYdm]k M)0* < M% 8 K)0* < K%,
K% < M% ! 1 Yl Z < 0. O`] Zgmf\Yjq [gf\alagfk Yj] fgo
gf X < M !>@
9L
9X
< S@L5 \? <
# ! 1
#
>@
9L
9X
5 # WM < !>@
9L
9X
5
gf X < K !>@
9L
9X
< @)1 ! L*5 WK < \?5 .?? < 04
R] j]eYjc l`Yl o] eYq \]\m[] l`] j]kmdlk ^jge l`] [gfn]p [Yk] Zq [`Yf_af_ l`] ka_f g^ D Yf\ S@ af l`] j]kmdlk
g^ k][lagf 3.1.
Ef l`] [qdaf\ja[Yd [Yk] o] gZlYaf
L <
@S@MK df)X7M* ! @>@K
@S@MK df)K7M* ! @>@K ! S@>@M
5 )3.19*
\? <
%
# ! 1
#
&
@S@MK
X
%
@S@MK df
%
K
M
&
! @>@K ! S@>@M
& 5 )3.20*
# WM < !
@S@K
@S@MK df
%
K
M
&
! @>@K ! S@>@M
5 )3.21*
WK <
%
# ! 1
#
&
@S@M
@S@MK df
%
K
M
&
! @>@K ! S@>@M
5 )3.22*
oal`
)# ! 1*M' + K' < )# ! 1*M'% + K
'
%5
Yf\ l`] klj]kk [gehgf]flk Yj] _an]f af )3.8*. Naf[] V 8 0 Yf\ .<< < .??)M* 6 0, l`]f l`] klj]kk \]h]f\]fl
j]Y[lagf Yf\ \a!mkagf [g]$[a]flk Yj] ]ph][l]\ lg nYjq ^jge l`]aj klj]kk ^j]] nYdm]k.
Ef l`] klj]kk-af\]h]f\]fl [Yk] o] `Yn]
M
S%
!
K
@)# ! 1*
+
1
2)# ! 1*
K' df K +
1
2
M' df M <
Z
#
+
M%
S%
!
K%
@)# ! 1*
+
K'%
2)# ! 1*
df K% +
1
2
M'% df M%5
Yf\ l`] [Ynalq Z][ge]k [gehd]l]dq "dd]\ )K < 0* af "fal] lae] Z < Z"5 _an]f Zq
Z"5
#
<
)M7 ! M%*
S%
+
1
2
!
M'7 df M7 ! M
'
% df M%
"
+
K%
@)# ! 1*
!
1
2)# ! 1*
K'% df K%5 M7 <
%
M'% +
K'%
# ! 1
& $
%
4
=k K * 0 l`] klj]kk]k .?? Yf\ .$$ Z][ge] mfZgmf\]\ l`jgm_`gml l`] gpa\], jYl`]j l`Yf bmkl Yl l`] Na/NaK'
afl]j^Y[] Yk af l`] kada[gf [qdaf\]j [Yk].
R] [gfljYkl l`ak oal` l`] klj]kk-\]h]f\]fl [Yk], af o`a[`
.<< < .??)M* ' 2
WK
K
5 V ' !2
WK
K
Yk K * 04
?gfka\]jaf_ "jkl, l`] ]!][l g^ Y klj]kk-\]h]f\]fl j]Y[lagf [g]$[a]fl gfdq )Yf\ lYcaf_ >@ < 1*, l`]f )3.22* _an]k
l`] Ykqehlgla[ Z]`Ynagmj
WK ' !
# ! 1
#
M
K
]ph
%
2!;
WK
K
&
Yk K * 05 )3.23*
,0
Yf\ l`mk, Yk af l`] [gfn]p [Yk], [gehd]l] "ddaf_ g^ l`] [Ynalq fgo g[[mjk af mfZgmf\]\ lae], oal`
df K ' !<(N
A-'!& Yk Z * +5
^gj kge] hgkalan] [gfklYfl <(. Dgo]n]j, Ydkg Yddgoaf_ l`] \a!mkagf [g]$[a]fl lg nYjq ^jge alk klj]kk ^j]] nYdm],
aehda]k l`Yl [gehd]l] "ddaf_ g^ l`] [Ynalq g[[mjk af "fal] lae] o`]j]
K df K WK '
# ! 1
#
Yk K * 05
Yf\ l`mk
K' df K ' 2
%
# ! 1
#
&
)Z5 ! Z* Yk Z * Z
!
5 5 )3.24*
o`]j] Z5 ak l`] lae] Yl o`a[` l`] [Ynalq ak "dd]\. O`]k] log [gfljYklaf_ [Yk]k Yj] addmkljYl]\ fme]ja[Yddq af
Ba_mj] 6. Jme]ja[Yd kgdmlagf g^ )3.21*s)3.22* ak Y_Yaf gZlYaf]\ mkaf_ l`] aehda[al IYldYZ kgdn]j g\]15a. M]kmdlk
^gj l`] ]ngdmlagf g^ l`] gpa\] l`a[cf]kk Yj] _an]f af Ba_mj] 6)=1* Yf\ )=2* ^gj Y klj]kk-\]h]f\]fl j]Y[lagf
[g]$[a]fl gfdq. )=1* k`gok l`] kdgoaf_ g^ _jgol` g^ l`] gpa\] l`a[cf]kk Yk l`] Y[lanYlagf ngdme] af[j]Yk]k
^gj Y j]hj]k]flYlan] afalaYd jY\amk K% < 10. )=2* _an]k l`] gpa\] l`a[cf]kk Yl l`] klj]kk-af\]h]f\]fl [gehd]l]
gpa\Ylagf lae] Z"5 ^gj Y jYf_] g^ afalaYd jY\aa. O`] j]\m[lagf af gpa\] _jgol` ak ka_fa"[Yfl ^gj l`] dYj_]j !;
nYdm]k. Ef [gfljYkl, 6)>1* Yf\ )>2* k`go l`] ]!][l g^ Zgl` klj]kk-\]h]f\]fl j]Y[lagf Yf\ \a!mkagf [g]$[a]flk.
?gehd]l] gpa\Ylagf lae] af l`] klj]kk-\]h]f\]fl [Yk] ak fgo "fal], Yk hj]\a[l]\ Zq )3.24*. )>1* k`gok l`Yl
l`ak j]\m[]k Yk l`] Y[lanYlagf ngdme] af[j]Yk]k. O`ak ak eYafdq \m] lg dYj_]j afalaYd kh]]\k g^ l`] jY\aa Yk !;
af[j]Yk]k. E^ klj]kk-^j]] afalaYd kh]]\k Yj] mk]\ af l`] klj]kk-\]h]f\]fl [Yk]k, l`]f l`] "fal] gpa\Ylagf lae]k Yj]
dgf_]j l`Yf af l`] klj]kk-^j]] [Yk] Yk ogmd\ Z] ]ph][l]\. )>2* k`gok l`] nYjaYlagf g^ l`] kYlmjYlagf lae] Z5 oal`
Y jYf_] g^ afalaYd jY\aa, ^gj k]d][l]\ Y[lanYlagf ngdme]k.
Bgj l`] kh`]ja[Yd [Ynalq [Yk], imYdalYlan]dq kaeadYj j]kmdlk Yj] gZlYaf]\. Aphj]kkagfk ^gj l`] [gf[]fljYlagf
L, jY\aYd n]dg[alq \? Yf\ kmj^Y[] kh]]\k [Yf Z] \]\m[]\ ^jge l`] )3.13*s)3.16* af l`] kh`]ja[Yd [Yk] Zq kaehdq
[`Yf_af_ l`] ka_f g^ @ Yf\ S@ af l`gk] ]phj]kkagfk. O`] klj]kk [gehgf]flk Yj] Y_Yaf Yk _an]f af )3.17*. NaeadYj lg
l`] [qdaf\ja[Yd [Ynalq [Yk], `Yn] V 8 05 .<< < .??)M* 6 0, af\a[Ylaf_ l`Yl Zgl` j]Y[lagf Yf\ \a!mkagf [g]$[a]flk
oadd nYjq ^jge l`]aj klj]kk ^j]] nYdm].
O`] klj]kk-af\]h]f\]fl [Yk] _an]k
M
S%
!
K
@)# ! 1*
!
1
2
M' !
K'
2)# ! 1*
<
Z
#
+
M%
S%
!
K%
@)# ! 1*
!
1
2
M'% !
K'%
2)# ! 1*
5
oal` [gehd]l] "ddaf_ g^ l`] kh`]ja[Yd [Ynalq )K < 0* af "fal] lae] Z < Z"@ _an]f Zq
Z"@
#
<
)M7 ! M%*
S%
+
1
2
)M'% ! M
'
7* +
K%
@)# ! 1*
+
K'%
2)# ! 1*
5 M7 <
%
M(% +
K(%
# ! 1
& $
&
4
Naf[] l`] klj]kk]k Z][ge] mfZgmf\]\ l`jgm_`gml l`] gpa\] af l`]k] [gf[Yn] kljm[lmj]k Yk l`] daeal g^ [gehd]l]
gpa\Ylagf ak j]Y[`]\, Y klj]kk-\]h]f\]fl \a!mkagf [g]$[a]fl ogmd\ Z] ]ph][l]\ lg `Yn] [gehYjYZd] gpa\]-_jgol`
j]lYj\Ylagf ]!][lk Yk l`] klj]kk-\]h]f\]fl j]Y[lagf [g]$[a]fl.
Ef l`] klj]kk-\]h]f\]fl [Yk] oal` [gfklYfl \a!mkagf [g]$[a]fl )>@ $ 1*, l`] lae] ^gj l`] [gehd]l] "ddaf_ g^
l`] kh`]ja[Yd [Ynalq ak fgo mfZgmf\]\ oal` l`] Z]`Ynagmj,
K' WK ' !
%
# ! 1
#
&
MS%]ph
%
4!;
WK
K
&
Yk K * 05
Yf\ `]f[]
df K ' !<)N
(A-)!& Yk Z * +5
^gj kge] [gfklYfl <) 8 0. E^ l`] \a!mkagf [g]$[a]fl ak Ydkg Yddgo]\ lg nYjq ^jge alk klj]kk ^j]] nYdm] Yk o]dd,
l`]f l`] kh`]ja[Yd `gd] "ddk af "fal] lae] Z@,
K' WK ' !
%
# ! 1
#
&
Yk K * 05
Yf\ l`mk
K( ' 3
%
# ! 1
#
&
)Z@ ! Z* Yk Z * Z
!
@ 5
o`]j] Z@ ak fgo l`] lae] Yl o`a[` l`] kh`]ja[Yd [Ynalq ak "dd]\.
,1
%10$+4(.5!3-/
9JHTQF 15 Kpa\Ylagf g^ Y kada[gf [Ynalq. Jme]ja[Yd kgdmlagf g^ )3.21*s)3.22* oal` IYldYZ kgdn]j g\]15a Yf\ ]jjgj lgd]jYf[]k
=ZkOgd< 10!+, M]dOgd< 10!(. )=1* Yf\ )=2* [gfka\]j Y klj]kk-\]h]f\]fl j]Y[lagf [g]$[a]fl gfdq, o`adkl )>1* Yf\ )>2*
af[dm\] l`] Y\\alagfYd ]!][l g^ Y klj]kk-\]h]f\]fl \a!mkagf [g]$[a]fl. LYjYe]l]j nYdm]k Yj] # < 24275 S% < 15 @ < 14 Ef )=1*
Yf\ )=2* !6 < 0, o`adkl ^gj )>1* Yf\ )>2* !6 < 4!; ^gj mk] g^ >@ af )1.6*. )=1* Yf\ )>1* k`go l`] _jgol` g^ gpa\] l`a[cf]kk
^gj Yf afalaYd klYjlaf_ jY\amk g^ K% < 10. )=2* _an]k l`] gpa\] l`a[cf]kk Yl l`] klj]kk-af\]h]f\]fl [gehd]l] gpa\Ylagf lae] Z
"
5 .
)>2* ak l`] [gehd]l] gpa\Ylagf lae]k Z5 ^gj Y jYf_] g^ afalaYd jY\aa.
( ->F7HFF>CB
O`] eYaf gZb][lan]k af eg\]ddaf_ l`] akgdYlagf gpa\Ylagf g^ kada[gf ak lg hj]\a[l l`] dYl]jYd ]pl]fl g^ gpa\Ylagf
mf\]j l`] falja\] eYkc Yf\ l`] klj]kk]k oal`af l`] kada[gf gpa\]. >gl` Ykh][lk Z][ge] af[j]Ykaf_dq aehgjlYfl
Yk \]na[] \ae]fkagfk k`jafc \]]h aflg l`] kmZea[jgf jYf_]. O`] j]kmdlk g^ N][lagf 2 k`go l`] ka_fa"[Yfl ]!][l
l`Yl Y klj]kk \]h]f\]fl j]Y[lagf [g]$[a]fl `Yk gf j]\m[af_ Zgl` l`] dYl]jYd ]pl]fl g^ gpa\Ylagf Yf\ l`] klj]kk]k
oal`af l`] kada[gf gpa\]. O`] ^gje]j ^]Ylmj] Yddgok Y dYj_]j j]_agf lg Z] YnYadYZd] ^gj Y[lan] \]na[] dg[Ylagf,
o`adkl l`] dYll]j hj]k]jn]k [jqklYd afl]_jalq g^ l`] kada[gf hj]n]flaf_ \akdg[Ylagfk ^jge ^gjeaf_. O`mk Yk hY[caf_
\]fkalq g^ afl]_jYl]\ [aj[malk af QHNE l][`fgdg_q af[j]Yk]k, af[gjhgjYlagf g^ klj]kk \]h]f\]fl ^]Ylmj]k af l`]
eg\]d Yj] ]kk]flaYd ^gj kg^loYj] lg _an] Y[[mjYl] hj]\a[lagfk ^gj mk] af hjg[]kk ?=@.
=f aee]\aYl] ]pl]fkagf g^ l`ak ogjc ak lg l`] [gfka\]jYlagf g^ 3@ HK?KN kljm[lmj]k. O`j]] lqha[Yd eYkc
kljm[lmj]k ogjl`q g^ afn]kla_Ylagf Yj] l`] kg [Ydd]\ `gd], akdYf\ Yf\ daf] kljm[lmj]k )k]] T41U*. =_Yaf, l`] Z]`Ynagmj
g^ l`] Zaj\(k Z]Yc d]f_l` Yf\ gpa\] #go klj]kk]k Yj] l`] c]q ^]Ylmj]k lg Yk[]jlYaf af mf\]jklYf\af_ l`] l`j]]-
\ae]fkagfYd Z]`Ynagmj g^ l`] gpa\] _jgol`. O`] ]!][l Yl l`] [gjf]jk g^ l`] falja\] eYkc oadd Z] g^ hYjla[mdYj
afl]j]kl.
= ^mlmj] Ykh][l g^ l`] eg\]ddaf_ l`Yl f]]\k Y\\j]kkaf_ ak l`Yl g^ [gfka\]jYlagf g^ Y nak[g]dYkla[ gpa\]. O`ak
oadd af[j]Yk] l`] jYf_] g^ hjg[]kkaf_ [gf\alagfk ^gj o`a[` l`] eg\]d [Yf Z] mk]\. Dgo]n]j, l`]j] Yj] k]n]jYd
,2
[gehda[Ylagfk af \]n]dghaf_ Y ^mddq fgfdaf]Yj #go eg\]d, l`] egkl ka_fa"[Yfl Z]af_ l`] [gflafmYd [j]Ylagf g^ f]o
kada[gf gpa\] l`jgm_` l`] afl]j^Y[] j]Y[lagf, Yk o]dd Yk [`ga[] g^ Y kmalYZd] nak[g]dYkla[ [gfklalmlan] dYo. BafYddq,
o] j]eYjc l`Yl l`] nak[gmk #go eg\]d Yk hj]k]fl]\ `]j] ak nYda\ ^gj l]eh]jYlmj]k YZgn] 960=. Ef[gjhgjYlaf_ Y
hj]kkmj]-\]h]f\]fl nak[gkalq g^ l`] ^gje )1.3*, eg\a"]k l`] _]f]jYdak]\ dmZja[Ylagf ]imYlagf )2.9* lg
9'%
9/
! )# ! 1*
9O%
9/
<
E
12
9
9I
%
)'% + O%*
( 1
+@
9*'%
9I*
&
5
oal` +@ Y \ae]fkagfd]kk nak[gkalq ^mf[lagf g^ l`] d]Y\af_ gj\]j hj]kkmj] V% < E'%3333 . O`ak ]imYlagf ak Ydkg
j]d]nYfl a^ l`] gpa\] ak lj]Yl]\ Yk Y hgo]j-dYo #ma\, oal` +@ fgo Yf YhhjghjaYl] hgo]j g^ l`] d]Y\af_ gj\]j
hj]kkmj] _jY\a]fl V%3 < E'%33333 .
BafYddq, al ak ogjl` j]eYjcaf_ l`Yl l`] ^gjek g^ l`] dmZja[Ylagf ]imYlagf ^gj keYdd Yf\ dYj_] falja\] ja_a\alq
)k]] )>.25* Yf\ )>.28* af =hh]f\ap >* Y\eal ljYn]ddaf_ oYn] kgdmlagfk oal` nYjqaf_ kh]]\ af l`] klj]kk af\]-
h]f\]fl [Yk] T21, 22U. ApYeafaf_ a^ km[` kgdmlagfk hdYq Y jgd] ^gj l`] klj]kk-\]h]f\]fl ^gjek g^ l`]k] ]imYlagfk,
hYjla[mdYjdq oal` egj] _]f]jYd eYkc ]\_] [gf\alagfk, ak Yf Ykh][l o`a[` e]jalk ^mjl`]j Yll]flagf.
29;9E9B79F
T1U ;$ %F@BGD" 6$ 6HMFNR" 4$ &HFNRRD" ;$ 7DMDX" &$ 0DFP@MC" 0$ &SBG@HKKNR @MC ($ 'NKK@PC,
<QHINMPK EPH IYRISMOIPUEN WENMHEUMQP QJ TLESRIPMPK OIGLEPMTO FETIH QP ULIOSEN QYMHEUMQP JQS JEFSMGEUMQP
QJ VNUSE'TLESR TMNMGNQP PEPQUMRT. EAAA OjYfk. JYfgO][`fgdg_q, 4 )2005*, hh. 548-556.
T2U 8$ %JHW@L@" /$ /@U@LNRN" ,$ /@FDQGHL@" 1$ 9DL@RQS" /$ 2@J@LSP@ @MC 8$ -RN, 2 "STU'RSMPGMRNIT
TUVHZ QJ >' MPGQSRQSEUMP EPH MUT HM!VTMQP MP GQORSITTMWINZ TUSEMPIH LMKL'HIPTMUZ TMNMGQP QYMHIT, O`af Ngda\
Badek, 508 )2006*, hh. 311-314.
T3U 8$ %JHW@L@" ,$ /@FDQGHL@" 1$ 9DL@RQS @MC 8$ -RN, AUSITT'HIRIPHIPGI QJ QYMHEUMQP SIEGUMQP EU AM>')AM
MPUISJEGIT HVSMPK TMNMGQP ULISOEN QYMHEUMQP, FYh. F. =hhd. L`qk., 47 )2008*, hh. 7089-7093.
T4U .$%$ %OODKQ" )$ /NNH" 1$1$ 4@EEDM" .$.$,$ 7BG@RNPI!D @MC <$,$'$+$ ;DPJSWKDM, ;QGEN QYMHEUMQP
QJ TMNMGQP EPH MUT ERRNMGEUMQP MP TIOMGQPHVGUQS'HIWMGI UIGLPQNQKZ, L`addahk M]k. M]h., 25 )1970*, hh. 118-132.
T5U 4$<$ &PHCFL@M" BLI RLZTMGT QJ LMKL RSITTVSI, Hgf\gf; C. >]dd Yf\ Ngfk, Hl\., 1949.
T6U %$ &PW@MR" <$ ,@MQBG @MC 8$ 1HH 3LESEGUISMTUMGT QJ 3<>A HIWMGI MTQNEUMQP JQS ULI C;A8 EKI, EA@I
O][`. @a_., 671 )1994*, hh. 28.1.1s28.1.4.
T7U ,$ 'NEEHM" '$ &NM@ENQ" 7$ 7BG@LL" 2$ 'GDPJ@QGHM" +$ &DM %QQ@W@F @MC %$ 'K@TDPHD, >YMHEUMQP
QJ AM PEPQGSZTUENT JEFSMGEUIH FZ VNUSENQX'IPISKZ MQP MORNEPUEUMQP MP ULMP AM>' NEZIST, F. =hhd. L`qk., 99
)2006*, hh. 044302-1s044302-9.
T8U ($ 'NKK@PC" &$ &@BBSQ @MC ;$ 7DMDX ?TVIHQ'EPENZUMGEN OQHINNMPK QJ TUSITT HIRIPHIPU TMNMGQP QYMHEUMQP,
Ia[jg. Af_., 19 )1992*, hh. 491s494.
T9U &$)$ (D@K @MC %$7$ +PNTD" 7IPISEN SINEUMQPTLMR JQS ULI ULISOEN QYMHEUMQP QJ TMNMGQP, F. =hhd. L`qk., 36
)1965*, hh. 3770s3778.
T10U .$($ )T@MQ" 3QPUSQN QJ TUSITT "INHT MP TMNMGQP HIWMGI JEFSMGEUMQP, @.L`ad. O`]kak, Kp^gj\ Pfan]jkalq, Kp^gj\,
1992.
T11U .$($ )T@MQ" 1$ ;WMMWBJW @MC 7$4$ *DPPN" >YMHEUMQP MPHVGIH TUSITTIT MP ULI MTQNEUMQP QYMHEUMQP QJ
TMNMGQP. F. Af_. IYl`. 38 )2000*, hh. 191s218.
T12U .$ *@M" 6$ ,S@MF" 6$ <@MF" 5$ =S" >$ %H" =$ =S" 1$ 0H @MC >$ <@MF" BXQ'HMOIPTMQPEN TINJ'NMOMUMPK
XIU QYMHEUMQP QJ TMNMGQP PEPQXMSIT0 5YRISMOIPUT EPH OQHINMPK. EAAA OjYfk. Ad][ljgf @]n. 60 )2013*, hh.
2747s2753.
T13U =#0$ ,@M" +$ 0@PPHDS @MC '$ /PXDLHMQJH" <QHINNMPK EPH IPKMPIISMPK QJ TUSITT FETIH GQPUSQNNIH QYMHEUMQP
I!IGUT JQS TMNMGQP PEPQTUSVGUVSI REUUISPMPK. JYfgO][`fgdg_q 24 )2013*, hh. 495301 1s14.
T14U 7$;$ /@KHMHM @MC %$;$ )FNPJHM, BXQ'HMOIPTMQPEN TMOVNEUMQP QJ ULI TMNMGQP PEPQXMSIT ULMPPMPK I!IGU
HVSMPK ULI ULISOEN QYMHEUMQP. EAAA 16l` Efl. ?gf^. Ia[jg/JYfgO][`fgd. ' Ad][ljgf @]n. A@I 60 )2015*,
hh. 24s26.
T15U 7$;$ /@KHMHM @MC %$;$ )FNPJHM, BXQ'HMOIPTMQPEN ULISOEN QYMHEUMQP QJ PQPRNEPES TMNMGQP TVSJEGIT. Mmk-
kaYf Ia[jg]d][ljgfa[k 44 )2015*, hh. 114s126.
T16U ($#&$ /@N" .$4$ 1B;HRRHD" <$($ 2HV @MC /$'$ 7@P@QU@R" BXQ'HMOIPTMQPEN ULISOEN QYMHEUMQP QJ
TMNMGQP \ 8( 5YRISMOIPUT, EAAA OjYfk. Ad][ljgf @]n. A@- 34 )1987*, hh. 1008s1017.
T17U ($#&$ /@N" .$4$ 1B;HRRHD" <$($ 2HV @MC /$'$ 7@P@QU@R, BXQ'HMOIPTMQPEN ULISOEN QYMHEUMQP QJ
TMNMGQP \ 88( <QHINMPK TUSITT I!IGUT MP XIU QYMHIT, EAAA OjYfk. Ad][ljgf @]n. A@-35 )1988*, hh. 25s37.
,3
T18U 0$)$ /@RX, >YMHEUMQP, af QHNE l][`fgdg_q. N][gf\ A\., N.I. Nr] )]\algj*, I[CjYo-Dadd, J]o Sgjc, hh.
98s140, 1988.
T19U -$ /HL" 8#)$ 4@PJ" /#>$ 0DD" 6$ ,@" &#,$ /HL" >#'$ 'GSMF" /#6$ 0DD @MC ,#.$ 'GNH, 8PUISJEGMEN
SIEGUMQP'HQOMPEUIH JVNN QYMHEUMQP QJ -PO HMEOIUIS TMNMGQP PEPQXMSIT, F. =hhd. L`qk., 112 )2012*, hh. 094308-
1s094308-6.
T20U .$6$ /HMF" <EULIOEUMGEN ETRIGUT QJ TIOMGQPHVGUQS RSQGITT OQHINNMPK, @.L`ad. O`]kak, Kp^gj\ Pfan]jkalq,
Kp^gj\, 1986.
T21U .$6$ /HMF" BLI MTQNEUMQP QYMHEUMQP QJ TMNMGQP, NE=I F. =hhd. IYl`., 49 )1989*, hh. 264s280.
T22U .$6$ /HMF" BLI MTQNEUMQP QYMHEUMQP QJ TMNMGQP0 ULI SIEGUMQP GQPUSQNNIH GETI, NE=I F. =hhd. IYl`. 49 )1989*,
hh. 1064s1080.
T23U '$($ /PXDLHMQJH" =#0$ ,@M @MC +$ 0@PPHDS, Pf\]jklYf\af_ g^ l`] j]lYj\]\ gpa\Ylagf ]!][lk af kadad[gf
fYfgkljm[lmj]k. 2RRN( ?LZT( ;IUUT( "!! )2012*, hh. 263111-1s263111-4.
T24U .$,$ 0H @MC ($6$ 9GKL@M" BLI #QX QJ KNETT EU LMKL TUSITT NIWINT( 8( =QP =IXUQPMEP FILEWMQVS QJ LQOQ
0408EK'C " 0492 AM>' KNETTIT, F. Jgf-?jqklYddaf] Ngda\k 3 )1970*, hh. 127s147.
T25U 6$&$ 1@PBSQ @MC 8$8$ 7GDMF" BLI QYMHEUMQP QJ TLERIH TMNMGQP TVSJEGIT, F. Ad][ljg[`]e. Ng[. 129 )1982*,
hh. 1278s1282.
T26U 6$ 3J@C@ @MC 7$ 0HIHL@" Kpa\Ylagf hjgh]jlq g^ kada[gf keYdd hYjla[d]k. 2RRN( ?LZT( ;IUU( #% )1991*, hh.
1662s1663.
T27U <$ 4@SK @MC ($1$ <@PQBG@SDP" )CQ$, AQNMH VPHIS RSITTVSI, J]o Sgjc; I[CjYo-Dadd, 1963.
T28U ;$ 4NRR" /$)$ 1NQDKSMC" ($ &NSTDR" 0$ (D 1HBGHDKHQ" %$1$ -NMDQBS, BYZja[Ylagf Yf\ [`YjY[l]j-
arYlagf g^ CYl]-Ydd-Yjgmf\ kadad[gf fYfgoaj]k gf Zmdc kada[gf. 8555 BSEPT( =EPQBIGLPQNQKZ $ )2008*, hh.
733s744.
T29U 6$.$ 4NUDKK" .$6$ 0HFDMX@ @MC 1$7$ 7BGMDHCDP, AINIGUMWI QYMHEUMQP QJ TMNMGQP MP NQX'UIORISEUVSI LMKL'
RSITTVSI TUIEO, EAAA OjYfk. Ad][ljgf @]n. A@-21 )1974*, hh. 636s640.
T30U %$ 7DHCK" ;$ ,SADP @MC )$ 0NPDMX )1988*. Eehd]e]flYlagf g^ eg\]dk ^gj klj]kk-j]\m[]\ gpa\Ylagf aflg 2-
@ kaemdYlgj. hh.277s288 g^ NaemdYlagf g^ k]ea[gf\m[lgj \]na[]k Yf\ hjg[]kk]kDQN( ,, ]\al]\ Zq C. >Y[[YjYfa
Yf\ I. Mm\Yf, O][fghjafl, 1988.
T31U ;$ 7DMDX" 8$ ,NEEL@M @MC %$ 8HVHDP, 3ENMFSEUMQP QJ E UXQ'HMOIPTMQPEN PVOISMGEN OQHIN JQS ULI QRUM'
OM[EUMQP QJ ;>3>A'UZRI MTQNEUMQPT FZ SITRQPTI TVSJEGI OIULQHQNQKZ, EAAA OjYfk. N]ea. IYfm^. 13 )2000*,
hh. 416s426.
T32U ;$ 7DMDX" ($ 'NKK@PC" &$ &@BBSQ" 1$ &P@SKR @MC .$ 0DA@HKKW, 2PENZTMT EPH ERRNMGEUMQP QJ E WMT'
GQINETUMG OQHIN JQS TMNMGQP QYMHEUMQP, F. =hhd. L`qk. 76 )1994*, hh. 3285s3296.
T33U ($ 7GHP" &$?$ 0HS" %$1$ 1NG@LL@C" /$/$ 0DU @MC 7$)$ 1NGMDW, >YMHEUMQP QJ TMNMGQP PEPQXMSIT, F.
QY[. N[a. O][`fgd. > )2006*, hh. 1333s1336.
T34U 4$ 7SR@PCI@ @MC <$+$ 3KCG@L, <QHINMPK QJ TUSITT I!IGUT MP TMNMGQP QYMHEUMQP, EAAA OjYfk. Ad][ljgf
@]n. A@-36)1989*, hh. 2415s2421.
T35U 7$1$ 7XD" D;A8 BIGLPQNQKZ, I[CjYo-Dadd, 2f\ ]\alagf, 1988.
T36U >$ 8@L@JH" 8$ /SPD" 8$ 7GHA@ @MC ,$ ,HFSBGH C'7SQQWI MTQNEUMQP UIGLPQNQKZ JQS LMKL HIPTMUZ FMRQNES
;A8%T, Fhf. F. =hhd. L`qk. 21 )1982*, hh. 37s40.
T37U 8$ 9BGHC@" 1$ *SIHM@F@" 2$ /NR@MH" 7$ /@U@XS @MC ,$ 1HWNQGH AUEFNI TQNVUMQP OIULQH JQS WMTGQINETUMG
QYMHEUMQP MPGNVHMPK TUSITT'HIRIPHIPU WMTGQTMUZ, Fhf. F. =hhd. L`qk. 35 )1996*, hh. 4265s4273.
T38U 8$ 9BGHC@ @MC /$ 2HQGH 6QSOVNEUMQP QJ E WMTGQINETUMG TUSITT RSQFNIO VTMPK EPENZUMGEN MPUIKSEUMQP EPH MUT
ERRNMGEUMQP UQ WMTGQINETUMG QYMHEUMQP TMOVNEUMQP, Fhf. F. =hhd. L`qk. 12 )2001*, hh. 6711s6719.
T39U ,$ 9LHLNRN" 7$ 3C@M@J@ @MC -$ 2@J@N" =VOISMGEN TMOVNEUMQP QJ TUSITT'HIRIPHIPU QYMHI KSQXUL EU
GQPWIY EPH GQPGEWI GQSPIST QJ USIPGL TUSVGUVSIT, EAAA Ad][ljgf @]n. H]ll. 10 )1989*, hh. 330s332.
T40U ,$ 9LHLNRN" Q$ 3C@M@J@" -$ 2@J@N @MC ,$ )Q@JH" =VOISMGEN OQHINMPK QJ PQPRNEPES QYMHEUMQP GQVRNIH
XMUL TUSITT I!IGUT, EAAA OjYfk. ?gehml]js=a\]\ @]ka_f. 8 )1989*, hh. 599s607.
T41U ,$ 9LHLNRN @MC 7$ 3C@M@J@" BLSII'HMOIPTMQPEN PVOISMGEN TMOVNEUMQP QJ NQGEN QYMHEUMQP QJ TMNMGQP, EAAA
OjYfk. Ad][ljgf @]n. 38 )1991*, hh. 505s511.
T42U 0$3$ <HKQNM @MC 6$&$ 1@PBSQ" >YMHEUMQP QJ GVSWIH TMNMGQP TVSJEGIT, F. Ad][ljg[`]e. Ng[. 134 )1987*,
hh. 481s490.
,4
"""""#
&
&
&
&'
$
%
4
5
"
!
2 6 +
5 6 !.%4& 3&
+0*#
RJLJDON
9JHTQF 25 ;OSBSJON GOQ SIF >J*>J<# JNSFQGBDF)
* 3GE9FF CB G=9 3>$3>1- 6CHB85EK >B G9EAF C; G=9 FGE95A ;HB7"
G>CB#
O`] egnaf_ Zgmf\Yjq ^ < !O)]5 Z* )gj T < 0* ak \]fgl]\ Zq l`] hdYf] [mjn] + < +)Y5 Z* $ )])Y5 Z*5 ^)Y5 Z** o`]j]
^)Y5 Z* < !O)])Y5 Z*5 Z* Yf\ Y ak Yj[ d]f_l`. R] d]l - Yf\ * Z] l`] lYf_]flaYd Yf\ fgjeYd n][lgjk j]kh][lan]dq, Yk
k`gof af Ba_mj] 7. E^ ( ak l`] Yf_d] l`Yl - eYc]k oal` l`] `gjargflYd l`]f
- < )! [gk (5 ! kaf (*5 * < )kaf (5 ! [gk (*5
Yf\ gf T < 0
9]
9Y
< ! [gk (5
9^
9Y
< ! kaf (5
9]
9T
< kaf (5
9^
9T
< ! [gk (5
9']
9Y'
< kaf (
9(
9Y
5
9'^
9Y'
< ! [gk (
9(
9Y
5
9']
9Y9T
< [gk (
9(
9Y
5
9'^
9Y9T
< kaf (
9(
9Y
4
O`] [`Yaf jmd] _an]k
92
9Y
< ! [gk (
92
9]
! kaf (
92
9^
5
92
9T
< kaf (
92
9]
! [gk (
92
9^
5
9'2
9Y9T
< [gk (
9(
9Y
92
9]
+ kaf (
9(
9Y
92
9^
! kaf ( [gk (
9'2
9]'
+ )[gk' ( ! kaf' (*
9'2
9]9^
+ kaf ( [gk (
9'2
9^'
4
R] `Yn]
.<< < .89T8T9 < !V + 2+@
%
)kaf' ( ! [gk' (*
9'2
9]9^
+ kaf ( [gk (
%
9'2
9]'
!
9'2
9^'
&&
5
kg l`Yl
.<< < !V ! 2+@
%
9'2
9Y9T
+
9(
9Y
92
9Y
&
4
Jgo, l`] "jkl [gf\alagf g^ fg kdah gf ^ < !O ^gj l`] #go hjgZd]e )1.5* _an]k 9279T < 05 Yf\ mkaf_ l`] [gf\alagf
af )1.5* ^gj 9279Y lg_]l`]j oal` l`] mkmYd ]phj]kkagf ^gj l`] [mjnYlmj] g^ l`] afl]j^Y[]
9(
9Y
< !
9'O
9]'
*
1 +
%
9O
9]
&'+!(-'
5
l`]f _an]k )1.9* Yk l`] fgjeYd klj]kk gf l`] FR7FRC' Zgmf\Yjq.
+ 0>GE>89 E><>8>GK @>A>GF
D]j] o] [gfka\]j l`] daealk g^ keYdd Yf\ dYj_] falja\] ja_a\alq [g]$[a]fl, [gjj]khgf\af_ lg Y l`af )#]paZd]* Yf\
Y l`a[c )kla!* falja\] eYkc, j]kh][lan]dq. AklaeYl]k g^ l`] falja\] ja_a\alq af T11U, km__]kl l`Yl 10!) % E % 10),
o`a[` eglanYl]k l`] log daealk o] fgo lYc].
)a* NeYdd falja\] ja_a\alq. Ef l`] daeal E * 0 o] `Yn] V% < C)E* Yf\ l`mk ^gj )!;5 !6* < C)1*, l`] klj]kk]k af l`]
gpa\] Yj] fgl km$[a]fldq dYj_] lg Y!][l l`] j]Y[lagf [g]$[a]fl Yl d]Y\af_ gj\]j )af E* Yf\ l`] j]kmdlk ^gj l`]
klj]kk af\]h]f\]fl [Yk] Yhhdq. ?gfk]im]fldq, o] j]k[Yd] Yk ^gddgok V!; < E!;5 V!6 < E!6, kg l`Yl af I < C)1*,
o] hgk] l`] ]phYfkagfk
O% < VO% + C)E*5 '% < V'% + C)E*5
lg gZlYaf
V'% < )# ! 1* VO% + 15
-+
Yf\
9 VO%
9/
<
9
9I
*
)# VO% + 1*>@%)V%*
9
9I
*
1
)@%)V%*
9 VO%
9/
++
5 )>.25*
lg_]l`]j oal`
Yl I < 0 VO% <
)%
#
/5
9' VO%
9I'
<
9( VO%
9I(
<
9) VO%
9I)
< 05
Yf\
Yk I * ++ VO% * 05 Yl / < 0 VO% < 04
D]j],
V% < )# ! 1*
9) VO%
9I)
)>.26*
Yf\ fgo
)@% <
)
)%N
!,!& ,># 5 a^ V% 8 05
)%5 a^ V% % 05
>@% <
)
N!,!% ,># 5 a^ V% 8 05
15 a^ V% % 04
Bjge )>.25*, )>.26*, l`] hjgZd]e [Yf Z] ojall]f Yk Y fgn]d kaf_d] `a_` gj\]j ]ngdmlagf ]imYlagf ^gj VO%.
)aa* HYj_] falja\] ja_a\alq. Ef l`] daeal E * +, l`] falja\] Y[lk Yl d]Y\af_ gj\]j Yk a^ al o]j] ja_a\, a.].
'% < 1 + U)1*4
Rjalaf_
9''%
9I'
<
1
E
& Yf\ O% < %O% + C)17E*5 )>.27*
)2.3* l`]f _an]k Yl d]Y\af_ gj\]j,
9 %O%
9/
<
9
9I
%
)1 + %O%*>@%
9
9I
%
1
)@%
9 %O%
9/
&&
5 )>.28*
lg_]l`]j oal` )2.5*s)2.7*, Yf\ )2.9*s)2.12* Z][ge]
!)# ! 1*
9 %O%
9/
<
1
12
9
9I
%
)1 + %O%*
( 1
+@%
9(&
9I(
&
5 )>.29*
Yl I < 0 & <
9&
9I
<
9'&
9I'
< 05 Yk I * ++
9(&
9I(
* 04 )>.30*
O`ak kqkl]e ak Z]ll]j j]ojall]f af l]jek g^ l`] hj]kkmj] V% < &33 , Yk ^gddgok
9 %O%
9/
<
9
9I
%
)1 + %O%*
9
9I
%
1
)@%)V%*
9 %O%
9/
&&
5
9V%
9I
< !
12)# ! 1*
)1 + %O%*'
>@%)V%*
+@%)V%*
9
9I
%
1
)@%)V%*
9 %O%
9/
&
5)>.31*
Yl I < 0 %O% <
)%
#
/5 V% < 05 Yk I * ++ %O% * 05 Yl / < 0 %O% < 05 )>.32*
oal`
5 %
%
V% MI < 05 [gjj]khgf\af_ lg l`] j]imaj]e]fl l`Yl l`] f]l mhoYj\ ^gj[] gf l`] falja\] Z] r]jg. Og
gZlYaf )>.31*, )>.28* Yf\ )>.29* `Yn] Z]]f mk]\, lg_]l`]j oal` l`] [gf\alagf af )>.30*.
O`] kgdmlagf af l`ak j]_agf oadd fgl kYlak^q V% < &33 * 0 Yk I * +. Og ^mddq \]l]jeaf] al, Yf Y\\alagfYd
j]_agf ak j]imaj]\ oal` k[Ydaf_ I < E&-+1. Ef 1 < C)1*, %O% ak ]phgf]flaYddq keYdd, Yf\ l`mk o] hgk]
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Yk 1 * ++ '" * 05 Yl / < 0 '" < 04
O`] d]Y\af_ gj\]j hj]kkmj] af l`ak j]_agf ak V% < '
"
****, o`a[` ak C)1*, aehdqaf_ l`Yl l`] dYj_]kl klj]kk]k g[[mj
af Zgl` l`ak Yf\ l`] I < C)1* j]_agfk.
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D]j] o] ]pYeaf] l`] daeal g^ dYj_] afalaYd jY\aa af l`] j]_ae] g^ [qdaf\ja[Yd gpa\Ylagf [gfka\]j]\ af k][lagf 3.1.
O`] kh`]ja[Yd [Yk] ak kaeadYj, oal` YfYdg_gmk j]kmdlk Ydkg `gd\af_ ^gj l`] [Ynalq [Yk] g^ k][lagf 3.2. R] afljg\m[]
Y keYdd hYjYe]l]j % 8 0 l`jgm_` l`] k[Ydaf_ g^ l`] afalaYd Na/NaK' afl]j^Y[]
M% <
%M%
%
5
o`]j] %M% < C)1*, Yf\ l`mk K% <
!6#
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+ 1. Lgkaf_
M <
%M%
%
+ M& + C)%*5 K <
%M%
%
+ 1 + K& + C)%*5
Yk % * 0, l`]f )3.7* _an]k
K& < !)# ! 1*M&
Yf\ )3.5* [Yf qa]d\k
WM&
%
1 + >@
%
1
S@
+
1
@
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Jgo l`] fgjeYd klj]kk )3.11* Yf\ hj]kkmj] Yj]
.<< ' !
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%WK&)1 ! #M&*5 V ' !2%WK&5
o`a[` Yj] Zgl` keYdd. O`mk, a^ l`] klj]kk \]h]f\]fl hYjYe]l]jk !;5 !6 Yj] C)1*, l`]f l`] j]Y[lagf Yf\ \a!mkagf
[g]$[a]flk Yj] l`]aj klj]kk ^j]] nYdm]k. ?gfk]im]fldq S@ < S%5 >@ < 1 Yf\ )?.1* eYq Z] afl]_jYl]\ lg _an]
#
2
M'& !
%
1 +
1
S%
+
1
@
&
M& <
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#
5 )?.2*
mkaf_ M&)0* < 0, o`a[` ak l`] gf]-\ae]fkagfYd @]Yd-Cjgn] kgdmlagf. El eYq Ydkg Z] klYl]\ af l]jek g^ l`] d]Y\af_
gj\]j gpa\] l`a[cf]kk X% < 1 + K& ! M& < 1 ! #M&, _anaf_ Y \ae]fkagfd]kk ]phj]kkagf YfYdg_gmk lg l`Yl af T9, 35U.
O`] klj]kk \]h]f\]fl [g]$[a]flk l`mk `Yn] dalld] ]!][l ^gj dYj_] jY\aa, mfd]kk l`] hYjYe]l]jk !;5 !65 !% Yj]
dYj_] Yf\ C)17%*. O`ak ak [gfkakl]fl oal` l`] ]ph]jae]flYd j]kmdlk g^ T16U, o`]j] klj]kk af`aZal]\ _jgol` ak egj]
ka_fa"[Yfl ^gj keYdd jY\aa.
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